Brief communication (Original)
Hip fracture prevalence increases exponentially with age; with world incidence rising each year, from 1.7 million people in 1990 to an projected estimate of 6.3 million by 2050 [1] . An estimated 25%-75% of those that are independent before their fracture can neither walk independently nor achieve their previous level of independent living within 1 year following their fracture [2] . Five percent to 12% of hip fracture patients discharged to a postacute care facility are readmitted to the hospital within 6 weeks [3] . Eighteen to 33% of these older hip fracture patients will die within the first year of their fracture [4, 5] . More than half of people, that return to living in the community after hip fracture, report having at least one fall in 6 months after injury [6] .
Rehabilitation programs after hip surgery, include physical therapy and daily life activity practice (early ambulation, transfer, and practicing activities of daily living [ADLs]). They are necessary for elderly patients to regain physical performance and prevent further disability. The lack of exercise and engaging in physical activity may result in postoperative (PO) complications of muscle weakness, muscle imbalance, pain, and joint stiffness [7] . These complications affect the physical performance of elderly patients, increase mortality, and create other health problems and substantial disability, including osteoporosis and further falling, perhaps resulting in new hip fracture [8] [9] [10] [11] [12] .
It is estimated that moderate or high physical activity levels will result in increasing a person's total life expectancy by 1.3 and 3.7 years respectively [13] . A prospective study with a follow up of 18.4 years [14] has shown that occupational and leisure-time physical activity reduced the risk of total and cardiovascular mortality among Finnish subjects, 25 to 74 years of age with type II diabetes. The multivariate adjusted hazard ratios associated with low moderate, and high leisure-time physical activity were 1.00, 0.82, and 0.71 (P < 0.01) for total mortality and 1.00, 0.83, and 0.67 (P < 0.05) for cardiovascular disease mortality.
The American College of Sports Medicine (ACSM) and the American Heart Association (AHA) [15] recommend that all elderly people should be encouraged to engage in at least 30 minutes or more of moderate-intensity physical activity on most, preferably all, days of the week. Particularly, the ACSM position stand (2009) recommends that muscle-strengthening activities and/or balance training may need to precede aerobic training activities among very frail individuals and should be performed 2 days/ week [16] . Examples of moderate-intensity physical activities include stair walking for 15 minutes, bicycling 5 miles in 30 minutes, walking 3/4 miles in 35 minutes, or raking leaves for 30 minutes. These activities can be divided throughout the day. For example, walking for ten minutes three times a day would meet the required 30 minutes of moderate-intensity physical activity a day, then adding the time spent during each of these bouts: e.g. 30 minutes of moderate-intensity activity 5 times per week [17] .
Despite the well-known benefits of being physically active, there is commonly inadequate physical activity in elderly patients after hip fracture surgery. There are reports of much reduced levels of physical activity in this group at home and in their community and in leisure-time activities compared with their prefracture performance [18] [19] [20] [21] [22] . They spent only 3.4 hours/day upright after 3 weeks post-discharge [18] . After 2 months, they spent only 3.6 min ± 8.9/48 hours in moderate-intensity physical activity [21] . On the basis of these findings under conditions of usual hip fracture care, it is important to identify novel interventions that older patients will perform regular as physical activity post hip fracture surgery.
A literature review was conducted by Lee et al. [23] , using self-efficacy theory to develop interventions that could help older people to overcome psychological barriers to physical activity. One of the most widelyaccepted interventions is self-efficacy based, known as the Exercise Plus Program (EPP). This is an innovative approach to motivating older women to exercise. It addresses all four mechanisms including performance achievement, verbal persuasion, physiological feedback, and vicarious experience, and focuses specifically on strengthening outcome expectations and self-efficacy expectations [24] . One study [25] found that participants in home-based exercise programs for post-hip fractures reported more time spent in exercise activities during follow-up at 2 months after fracture, mean = 0.59 hours (95%CI, 0.15−1.33 h), at 6 months after the fracture, with a mean = 0.77 hours (95%CI, 0.03−1.50 h), and at 12 months after fracture, with the mean = 0.68 hours (95%CI, 0.05−1.41 h). An EPP for elderly with hip fracture post-surgery will produce clinically important benefits. However, the intervention reviews did not demonstrate strong efficacy [26] .
Low physical activity levels are a cause of poor general outcomes after hip fracture. By contrast, selfconfidence building is acknowledged as being important for elderly people in recovering from a hip fracture, given the limited availability of studies on the effectiveness of previous interventions in hip fracture patients, we developed a physical activity enhancing program (PEP) for improving physical activity, particularly focused on postoperative patients, who had the most prominent problems with poor outcomes.
Materials and method

Participants
A randomized controlled trial was conducted at King Chulalongkorn Memorial Hospital from January 2012 to February 2013; 46 patients were included in this study, which was approved by The Research Ethics Committee of Faculty of Medicine, Chulalongkorn University. Written informed signed consent was obtained from each participant. All patients were from 60 to 93 years of age and diagnosed with femoral neck fracture (28), intertrochanteric fracture (12), or subtrochanteric fracture (6). The sample size was calculated based on the significant criteria that was set = 0.05 and power = 0.90 by using G*power version 3.1.10 software. In previous studies reported by Resnick et al. , the effect size (SMD) was 0.72 [27] . When the power is 90%, the is 0.05, and the number of groups is 2, λ = s(h)*N*f2 = 11.92, the numerator df = 1*n = 1(1) = 1, and the denominator df = s*[N-(k+q)-p+s] = 21, a total sample size of 23 × 2 = 46 participants would be needed [28] .
We used a simple block randomization technique with a coin flip to assign subjects into an intervention group (23 participants comprising 5 men and 18 women) that received usual standard care plus a physical activity enhancing program, or the control group (23 participants comprising 9 men and 17 women) that received only usual standard care. Subjects were randomly assigned to either the control or intervention groups. They were informed before the intervention that they would be assigned to either group, but there was no way for them to know whether the intervention group would have a better outcome than the control group.
A physical activity enhancing program (PEP)
The PEP was a physical training component, based on Exempla Healthcare [29] , American Academy Orthopedic Surgeons [AAOS] [30] and efficacy-based intervention, based on Resnick's theory of self-efficacy [31] , with appropriate methods and existing resources to enhance physical activity. Efficacy expectations were dynamic and were both appraised and enhanced by four mechanisms: performance accomplishment, verbal persuasion, role modeling, and physiological feedback. The efficacy-based intervention was a process of personal regulation of goal-directed behavior or performance and was manifested by goal setting, reinforcements, self-monitoring, corrective self-reactions, and determination to reach the desired outcomes. Once goals were established, self-efficacy and outcome expectations played an influential role in the adoption and maintenance of physical activity behavior [24, 32] .
This program was composed of four phases that covered five sessions of implementation within 7 weeks post-hip surgery, combining both phone calls and face-to-face interaction. The first phase, the assessment phase, aimed to assess existing selfefficacy and outcome expectations for physical activity and being ready to change physical activity. The second phase, preparation for strengthening self-efficacy and outcome expectations for physical activity, offered individual education and training in structural exercise and daily life physical activity and the benefits of regular given behaviors, verbal encouragement by credible sources, seeing others' experience and visual cueing (physical activity after hip fracture booklet, poster, and flipbook), and short and long term goal setting. The third phase, practice for strengthening self-efficacy and outcome expectations, involved every-day workouts of structural exercise and daily-life physical activity [29, 30] , re-evaluating goal setting, self-monitoring, and reinterpretation and control of unpleasant sensations associated with physical activity. The fourth phase, evaluation of physical activity behaviors, involved the energy expenditure of physical activity. The participants in the control provided their personal data and information about their physical activity level at baseline, 6 weeks after being discharged from the hospital, and received the physical activity for hip fracture booklet and a flip book and poster when they followed-up at the clinic after program termination.
Data collection
The demographic data (age, gender, socioeconomic status, and education), cognitive condition, and prefracture physical activity were collected at baseline. Information on physical activity was collected at 6 weeks after discharge. The amount of physical activity was expressed as an estimate of total energy expenditure in physical activity. The performance was measured over the previous 7 days using the total scores of the summation of duration and frequency of four domains of activities: leisure time activities, transportation, household activity, and job-related physical activity and walking in three domains: leisure time activities, transportation, and job-related physical activity using the International Physical Activity Questionnaire (long form IPAQ-L) [33] .
Data analysis
Data were presented as mean value standard deviation (SD). Statistical analyses were carried out using SPSS 20.0 software (SPSS Inc, Chicago, IL, USA). A one-sample t test and chi-square test were used to compare the differences between groups. P < 0.05 was considered significant. An analysis of covariance (ANCOVA) was conducted to examine the differences of physical activity in each arm of study at 6 weeks after discharge. In addition, multivariate analysis of covariance (MANCOVA) was conducted to compare the self-efficacy and outcome expectations in each arm of the study on the day of discharge. A P < 0.05 was considered significant.
Results
Demographic information
Most of the participants were female (76%); the mean age was 75.2 ± 8.4 years. Most were widows (6%), completed primary school (52%), and had an almost sufficient income (59%). The most common type of diagnosis was femoral neck fracture (61%), with partial hip arthroplasty (54%). Baseline personal and clinical characteristics between groups were not significantly different (Tables 1 and 2 ).
At discharge time, self-efficacy, positive outcome expectations, and negative outcome expectations for physical activity were significantly different between the experimental and control group after controlling for age (η 2 = 0.18, P = 0.04). The score of the selfefficacy intervention group significantly increased by 8.35 over the control group (F 1,43 = 6.17, P = 0.02), with an effect size of 0.13. The positive outcome expectations of the intervention group significantly increased by 3.17 over the control group (F 1,43 = 5.24, P = 0.03), with an effect size of 0.11. The negative outcome expectations of the intervention group significantly reduced by 2.05 over the control group (F 1,43 = 3.99, P = 0.05), with an effect size of 0.09 ( Table 3) . 
Physical activity
At baseline, overall participant in the intervention and control groups showed a moderate level of physical activity, with a mean of 2722.57 metabolic equivalent tasks (MET)/min/w (SD = 2965.82). Job-related physical activity was 624.88 MET/min/w (SD = 1314.08). Transportation activity was 402.85MET/min/wk (SD = 468.86). Household activity was 1001.74 MET/min/w (SD = 1752.79). Leisure-time activity was 694.10 MET/min/w (SD = 929.71).
At 6 weeks post-discharge, there was a significant increase in physical activity in the intervention group compared with the control group after controlling for prefracture physical activity, with an effect size of 0.18 (F 1,43 = 9.63, P < 0.01). The amount of overall physical activity of the intervention group significantly increased by 961.37 MET/min/w over the control group, as shown in Table 4 .
To confirm the effects of the physical activity enhancing program, we determined efficacy of physical activity before and after treatment, and the efficacy was divided into three grades: (1) markedly effective: when after treatment physical activity improved with a total score similar to the prefracture physical activity level; (2) effective: after treatment physical activity improved with a total score drop of less than 100%, but over 50%, (3) ineffective: total scores were less than 50% of physical activity during the prefracture period. As shown in Table 3 , physical activity was effective (markedly effective and effective) in the majority (65%) of the PEP group.
The ratio of efficiency (markedly effective and effective) induced by the PEP was higher than that induced by usual care (65% vs. 48%). Furthermore, the ratio of markedly effective induced by the PEP was significantly higher than that induced by usual care (30% vs. 8%), as seen in Table 5 .
Discussion
The outcome of PEP showed that at six-weeks follow up, the amount of physical activity of the intervention group significantly increased by 961.37 MET/min/w over the control group. This means that PEP was successful in improving physical activity. This study supported evidence that specific approaches for enhancing self-efficacy (performance accomplishment, verbal persuasion, vicarious experiences, and physiological feedback) can increase the physical activity level for elderly patients after surgery for hip fracture by using nursing strategies: sufficient knowledge and skill about physical activity with cueing, goal achievement, and unpleasant symptom treatment with guidance to monitor progress and verbal encouragement by prescreening and a telephone approach.
Consistent with findings from Resnick et al. [24] and Allegrante [34] , the self-efficacy intervention was effective in demonstrating greater physical activity performance when compared with attention-control intervention. The increase in self-efficacy was significantly correlated with physical activity [35, 36] . Initial intervention should be early, incorporating physical and psychosocial functioning improvement [26, 37] . Implementing an effective PEP by the healthcare provider, motivating patient encounters, and achieving goals (face-to-face and telephone contact), and individual care within the current situation remain important challenges for improving care. Our findings revealed the PEP's strength, particularly when there was extensive implementation of breaking the goals into short-and long-term goals and encouragement of patients to initiate and continue physical activity by using each small goal achievement and self-monitoring (diary and log book). These methods are effective in the buildup and accumulation of confidence [38] . In addition, making an individual's effort and progress visible through the use of personal exercise diaries, was seen to be helpful by elderly Taiwanese participants in a community-based walking intervention program [39] .
We also showed that the PEP strength, particularly regarding the combination of the four primary sources of self-efficacy, is likely to have the potential to produce optimal results. A positive finding was also found in a community-based walking intervention program with the use of the self-efficacy theory to inform health care provider carried out by a rehabilitation nurse [40] . In addition, the strengths of this study were the random assignments among the participants in both groups and the criteria for recruitment.
PEP was effective in providing action for the elderly participants with hip fracture post-surgery. Moreover, this study encouraged and monitored physical activity levels weekly and used telephone follow-ups to improve the process of care and to enhance physical activity performance. Similarly, a previous study found the effects of a self-efficacy based intervention on stroke survivors [41] . They used both face-to-face and telephone contacts to encourage individuals' confidence in initiating and maintaining regular exercise. These findings suggest that the level of selfefficacy and positive outcome expectations is an important element in achieving physical activity. One reason is that elderly patients with hip fracture are likely to need special support to improve their physical and psychosocial functioning for enhancing their physical activity behavior. The PEP with mutuallyplanned structural and daily-life physical activity between the participants and healthcare provider, using a variety of techniques based on strengthening selfefficacy, was associated with a large improvement in physical activity [26] .
The findings of this study showed that a PEP promoted better physical activity for the elderly with hip fracture post-surgery. PEPs should be promoted in the healthcare setting by incorporating them into regular care. In addition, regular physical activity is crucial to decreasing clients' morbidity and mortality [42] . With a broader perspective, interventions can be designed to focus on other activities to improve the well-being and quality of life. Effective physical activity behavior by using a PEP can also reduce the costs of repeated falls with fractures [9] . This mode of care delivery, using face-to-face and telephone reinforcement is worth considering for other health behavior-changing programs; participants selected from several areas are needed for further study.
